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Status

* Boeing Irving completed assembly of 205 test
vehicles

* Vehicles distributed to testing sites on 7/19/04

e Testing

v Boeing Seattle (thermal cycle*, thermal shock,
vibration)

v Boeing Anaheim (SIR*, electromigration®)

v" Rockwell-Collins (thermal cycle)

v ACI (mechanical shock, salt fog)

v Raytheon (combined vibration/thermal cycle)
v Sandia (microsections*)

*Donated as work-in-kind



Boeing Testing (Seattle)

« Thermal Cycle (15 test vehicles)
v'5 —SnPb; 5 - SnAgCu; 5 — SnAgCuBiI

« Thermal Shock (30 test vehicles)
v'5 —-SnPb; 5 - SnAgCu; 5 — SnAgCuBiI
v'(Reworked) 5 — SnPb; 5 - SnAgCu; 5 —

SnAgCuBi

e Vibration (30 test vehicles)

v'5 —-SnPb; 5 - SnAgCu; 5 — SnAgCuBi

v (Reworked) 5 — SnPb; 5 - SnAgCu; 5 —
SnAgCuBi|




Thermal Cycling - Boeing
(-20°C to 80°C)



Thermal Cycle Chamber
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Anatech Event Detectors
Up to 4 can be controlled by one computer for a total of
1024 channels




Labview-based Data Collection Software

File Edit OQperate Windows Help

2

—=g Sampling Change
Frequency sample Rate

1 Sec  in Trigger Setup

pause

run

File Skakus

| -
| | 1 |- 1 1 1 1 1 1 1 1ot ile update at
132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 975/2003 10:18:49 AM

MA109032003 DAT
] - |

I I 1 1 I I 1 1 I I 1 1 I I 1 1
164 166 168 170 172 174 176 178 180 182 184 186 183 190 192
I ] ] 1 1 ] ] 1 1 ] ] 1 1 ] ] 1 1 m
193 196 198 200 202 204 206 208 210 212 214 216 218 220 222 224 _ ﬁsg
=l Empty

| | 1 1 | | 1 1 | | 1 1 | | 1 =2 Dead
220 230 232 234 236 230 240 242 244 246 248 250 25F 254 2%

hilimie High Limik Dake High Limit

0 Efc# ;l shze |

o000,

e FLES

BPis | 1. E FrontTop

Lo Lirnik Doake: Low Limit

55,1 - it lirmiit a
251.0 2511 251.2 2513 2514 J ‘ﬂm
Iﬁﬂ Date PB[2003 | Time [10:18 AM | fict |esiezlereo IEIB"

Wite Sum File  Cyele # Sum Path

Check C:APWA\ERR_DS26.0ari =) Skatus ;

For Errars Check  CHipwa ] Wirite: Surn |16 % TP | :

ERF._0&26, wri For Errors  Check CCIear , File wer§.09-1-89 i Pla Tesk
Come =

MO AV H Trlgger Flle
P AL ANALigDer T, dat

;mstart”J ] & |J anatech ||Ar~m. Tech STD TR E AR 1022am




Thermal Shock - Boeing
(-55°C to 125°C)



Thermal Shock Chamber
Capable of -70° to 200°C
Wired for 512 Channels
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Temperature (°C)

Thermal Shock Cycle (-55°C to 125°C,15 min. dwells)
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ReliaSoft's Weibull++ 6.0 - www.Weibull.com

CLCCs (Manufactured Boards)
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Vibration - Boeing



Pathfinder Board

o A “pathfinder” board was used:

v'To verify that there were no problems with
electronic noise, the fixture, or the wires

v'A modal analysis was done using a laser
vibrometer (maps mode shapes and identifies
resonances)

v'A strain gauge was mounted on the
“pathfinder” board so that CALCE would have
strain data for validation of their models




Test Vehicle

"y




Strain data was taken for CALCE

. «=Straj nGuage
— (XPvand X¥E|




Laser Vibrometer System for Modal Analysis of Test Vehicle




Laser Vibrometer Measures Velocities, Accelerations, Displacements




Laser Vibrometer (Don Powers)
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Pathfinder Test Vehicle in Z-Axis (16.0 Grms)
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Cramain FFT
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Strain Acquisition using Prism (Tom Kowalski)




Strain vs. Frequency
(the most strain is at 72 Hz)
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Test Vehicles in Fixture




Vibration Table (Y-axis)




Vibration Table (Z-axis)
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Test Vehicles in Z-Axis (20.0 Grms)




Vibration Status

e All “manufactured” and “rework” test
vehicles have been tested

e Data needs to be reduced and put into a
useable format



U43 BGA (Manufactured Boards)

Time at Each Level (minutes)

Ve;i?; D Solder/Finish Y-axis X-axis Z-axis Z-axis Z-axis Z-axis Z-axis Z-axis Z-axis
9.9 Grms 9.9 Grms 99Grms | 120Grms | 14.0Grms | 16.0Grms | 18.0 Grms | 20.0 Grms | 28.0 Grms
79 SAC/SAC 60 60 5
77 SAC/SAC 60 60 6
75 SAC/SAC 60 60 10
76 SAC/SAC 60 60 23
78 SAC/SAC 60 60 60 10
116 SACB/SAC 60 60 7
114 SACB/SAC 60 60 16
117 SACB/SAC 60 60 20
115 SACB/SAC 60 60 32
118 SACB/SAC 60 60 51
6 SnPb/SnPhb 60 60 54
5 SnPb/SnPhb 60 60 60 3
8 SnPb/SnPb 60 60 60 16
9 SnPb/SnPb 60 60 60 16
7 SnPb/SnPb 60 60 60 20




Data Sharing

e Vibration test data will be shared with the
U of Maryland (CALCE)

 CALCE will use the test data to help
validate their vibration fatigue computer

models



